Background/Aim:The primary rehabilitation in the proshtetic phase after amputation of lower extremities is of great importance for the improvement of the activities of daily living (ADLs) of persons with amputation and their successful social reintegration. The aim of this paper was to examine the influence of independent predictors (age, gender, duration of rehabilitation, time between the amputation and the mounting of the prosthesis) on the success of the primary rehabilitation in the proshtetic phase after amputation of lower extremities. Methods: This was a retrospective clinical study including patients that underwent the primary rehabilitation in the prosthetic phase at the Institute for Physical
Medicine and Rehabilitation "Dr Miroslav Zotović" in 2015. A total of 75 patients with unilateral transtibial amputation were included. Etiologically, these transtibial amputations occurred as a consequence of vascular complications of diabetes mellitus or periferal occlusive arterial disease (POAD). Evaluation of the success of rehabilitation was performed at the end of the primary rehabilitation in the prosthetic phase and 3 months after the end of the treatment by means ofK-levels classification system and LCI scale.Depending on the distribution of data, univariate and multivariate multiple regression analysis, post hoc Mann-Whitney test, Spearman's correlation coefficient and Wilcoxon test were used for statistical analysis. Statistical significance of the found differences was set at p < 0.05. Results: A total of75 patients, 55 men (73.33%) i 20 women (26.67%), were included in this clinical trial. Average age of all pariticipants was 63.5±9.06, while it was in 61.8±9.34 in males and 68.1±6.4in females (p<0.01). Average duration of rehabilitationwas 27.69±7.39days in men and 33.9±6.89days in women (p<0.01). Male patientshadbetter functional results compared to females obtained by all the analysed outcome measures(p<0.01). Younger patients achieved better results, with the degree of statistical significance ranging between p<0.05 and p<0.001. It was not found that the time from the amputation to the mounting of prosthesis and the duration of rehabilitation influence its outcome. Conclusion:The present study identified age and gender of patients as relevant independent predictors of the success of rehabilitation. Although it was initially expected, this clinical trial did not prove the importance of the time from the amputation to the start of the primary rehabilitation in the prosthetic phase.In the future research other independent predictive factors, such as comorbidities, first and foremost cardiovascular diseases, medication, laboratory parameters and mental status, should also be take into account.
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Introduction
The primary rehabilitation in the prosthetic phase, as part of the rehabiltation medicine, is not sufficiently present in Bosnia & Herzegovina. It is a complex treatment, the realization of which is stipulated by the existence of themulti-professional and well coordinated prosthetic team. This paper is based on the experience in prosthetic rehabilitation of the personnel of the Institute for Physical Medicine and Rehabilitation "Dr Miroslav Zotović" in the City of Banja Luka, capital of Republic of Srpska, Bosnia & Herzegovina.The Institute is a referral tertiary institution that performs the primary rehabilitation in the prosthetic phase in patients after amputation of lower extremities in Republic of Srpska, the population of which is estimated at 1.5 million. Diabetes mellitus with its late complications, including the complications in peripheral blood vessels in the lower extremities, as well as the periferal occlusive arterial disease (POAD), are main etiological causes of amputations, which was clearly confirmed in this investigation, and which is also corroborated by the world statistical data. iiiiii Besides, our experience, as well as some international studies ivv , show that amputations are more frequent among the male diabetic patients.
Adequate estimate of the prosthetic potential and influence of the analysed independent predictive factors (gender, age, time after start of prosthetic rehabiltation after amputation and the duration of the primary rehabilitation in the prosthetic phase) is very important for the outcome of the prosthetic management of patients. Besides, existence of the adequate outcome measures is necessaryfor the evaluation of success of the primary rehabilitation in the prosthetic phase. This is the first clinical trial in the Republic of Srpskato analyse prosthetic rehabilitationas means of medical rehabilitation aimed to improve the quality of this segment of medicine on one hand, but also to enable adequate tarcking and comparison of our results and methods with the results in other institutions engaged in prosthetic rehabilitation.Since this study was a retrospective one, we chose the four independent parameters as the ones available in the medical charts of patients, which does not mean that in the future, prospective studies, other independent predictors will not be analysed, too.
Majority of the other studies suggest worse outcome in patients of older age at the moment of the lower limb amputation viviiviiiixxxixiixiii . Similar studies, however, in principle, do not identify patient gender as a relevant determinant of success of the prosthetic rehabilitation process. 3xiv Minority of studies found different level of mobility between the patient of different gender and different success rates between the two genderssometimes better results were found in men, xvxvixvii All the patients signed the informed consent at the beginning of rehabilitation, in a form of a general document consenting to permit use of their medical data for the purpose of research. This is the routine procedure for all the admitted patients in then Institute and not the concrete study-oriented document, although it covers the present study, too. The primary rehabilitation in the prosthetic phase programme was not time-limited; each patient was treated for as long as the prosthetic team saw fit. Patients after amputataionsat the regional general hospitals or clinical centres received an information to report to the Institute after their sutures had been removed and following the complete healing of their postoperative wounds at the amputated limb. Our health insurance system cannot allow for all the patients to be directly transferred to our Institutehence the wide range of times elapsing between the discharge after amputation and admission at the Institute.
Evaluation of the success of rehabilitation was at the end of the primary rehabilitation in the prosthetic phase and 3 months after the end of the treatment with Klevels classification system and LCI scale. LCI at dischargeand on control examinationwas not performed as interview;it was tested through the requested activitiesand it was performed by the same therapistat discharge and on control examination in order to eliminate subjectivity. K-levels classification system was developed in the USA in 1995 by the Medicare programme, as a functional classification system that makes a tgriage of all patients in one of the five levels of mobility, depending on their functional status. Marks were from 0 to 4, with higher mark meaning better patient functionality. xx Use of K-levels classification system during the study enabled the monitoring of the mobility level of the patients without prosthesis, with prosthesis at the end of the prosthetic rehabilitation and during the control examination 3 months following the end of the treatment.
LCI scale consists of 14 questions, each question is scored on scale from 0 to 4. The questions are divided in two groups. Each group consists of 7 questions, the first covering the basic activities and the second covering the advanced activities. xxi Maximum score, for basic and advanced activities alikeis 28 points, depending on the performance of the tested activities.
Review of the clinical studies addressing the outcome analysis of protethetic rehabilitation appraises the LCI scale as content-consistent, reliable during testing and retesting, which recommends the test for clinical use and its usage as an investigational tool. 14 The calculated descriptive statistical parameters included mean value ± standard deviation (SD) as well as minimal and maximal values.
Based on the distribution of the obtained data that was checked by the Kolmogorov-Smirnov test, adequate statistical analysis was performed with Mann-Whitney and Wilcoxon test.Influence of certain predictors on the values of the used outcome measures at discharge was checked by means of the univariate and multivariate multiple regression analysis.
Statistical significance of the found differences was set at p<0.05. Complete statistical analysis of the data was performed by use of the commercial statistical software SPSS Statictics 18.
Results
A total of 75 patients, 55 men (73.33%) and 20 women(26.67%), with average age of 63.51±9.06,were enrolled in this study. Average age of male and female patients was 61.84±9.34 and 68.10±6.40, respectively. Average time from amputation to mounting of the prosthesis was 5.15±2.08 months, while the average duration of the rehabilitation was 29.35±7.68days. Duration of rehabilitation was significantly longer in women than in men (p<0.01) and women were sigtnificantly older (p<0.01) ( Table 1 and Table 2 ). Table 1 here) (Insert Table 2 
(Insert
here)
A significant difference between the genders was found for all the outcome measures at discharge, with all parametters being better in men than in women (p<0,01 to p<0,001) and also a significant difference in men between the results obtained at control and at discharge. In women the same could be applied for LCI basic and advanced activities, while no significant difference could be found regarding the K levels values (Figure 1 ). Figure 1 here) The influence of important demographic and clinical parametres as independent variables on values of the LCI basic activities was determined at discharge from the hospitalby means of the univariate multiple regression analysis, (Table 3) . Table 3 
(Insert
here)
Among the parametres investigated, the important factors were gender, age and duration of rehabilitation. Time from amputation to mounting of the prostehsiswas not a significant independent variable (Table 3) .
The mutual influence and importance of the individually significant parametres, this time analysed together, on the values of the LCI basic activitieswas analysed by the multivariate multiple regression analysis (Table 4 ). Table 4 
(Insert
here)
Based on the multivariateregressionanalysis,gender andageremained significant predictors of the LCI basic activities values, whilethe duration of rehabilitation lost importance in interaction with the genderand age (Table 4 ). Table 5 here) (Insert Table 6 
(Insert
here)
Gender and agewere definedas important predicotrs for theLCI advanced activitiesat discharge ( Table 5 and Table 6 ). Table 7 here) (Insert Table 8 
(Insert
here)
Gender and agewere definedas significant predictors ofK-levels at discharge, too (Table 7 and Table 8 ). Table 9 
(Insert
here)
A negative, highly significant correlationwaf found between the age and the values of all the used outcome measures. Older age of patientsis associated with smaller values of theoutcome measures at discharge(p<0,001) (Table 9 ).
Discussion
In this study the influence of several factors as predictors of the outcome of the prosthetic rehabiltation were analysed: patient age, gender, time between the amputation and the mounting of the prosthesis, duration of rehabilitation.The initial hypothesis that the predictive factors mentionedabove have a significant influence on the outcome of rehabilitation was partly confirmed i.e., for two independent variablesgender and age of patients. However, for the time elapsed from the amputation to the mounting of the prosthesis and the duration of rehabilitation, a siginicance was not confirmed. A possible explanation of this result would be thatthe duration of rehabilitation was set on an individual basisand the patients used to finish their treatment after reaching the maximum level of functionality, which was ascertained by the prosthetic team.
Mean age of patients was 63.5±9.06, which is in accordance with the mean age of patients at the Institute during the latest five-year period. It was also confirmed that the success of rehabilitation had decreased with age. Better results in younger patients were maintained at the control examination three months after the rehabilitation. The aim of the control testing was to obtain a more adequate estimate of the improvement functionality in activities of daliy life.
This study included patients of both genders. Male patients were dominant (73.33%), which is in accordance with the gender structure of lower limb amputees rehabilitated at the Institute over the last five years, as well as with the data from other countries that were available in the literature. 3xxii Male patients had much better rehabiltation results than the female ones. This difference could be viewed in light of the fact that men were on average 7 years younger than women. This is why better results obtained in men in the present study could be primarily ascribed to their younger age, although the significance levels obtained in the univariate and mutivariate multiple regression analysis indicate that gender of patients may be an age-independent predicotor of the success of rehabiltation in amputees.This result could have been attributable to the insufficiently large sample size that could not allow for a more adequate analysis of success of rehabilitation within the same age groups between male and female patients.
In the present study, time from the amputation to the mounting of the prostesis and the duration of rehabilitation were analysed as possible predictors of success of the prostehtic rehabilitation. Although some studies report worse results in patients with a delayed start of rehabilitation, the results of the present study did not confirm the The experience with use of K-levels classification system were according to the other reports that justified its use during the prosthetic rehabilitation. 19 Single use of the K-levels test as a predictor of the success of the prostehtic rehabilitation does not offer the detailed estimate of the capabilities of the patients, which is a consequence of the general character of its content. Some other publications also did not recommenduse of the K-levels alone. xxiv A more complete estimate of the patient's A limitation of this researchcould be a small number of outcome measures used for the evaluation of patients and for this reason in the future research a special attention will be made to including of more measuring and mutually complementary outcome measures.
Future studies will also include a larger number of potential predictive factors, since in this paper, due to teh restrospective nature of the study, we did not have an access to any additional predicotrs, othe rtrhe four ones mentioned above.
Conclusion
Success of the prosthetic rehabilitation is based on the adequate estimate of the rehabilitation potential of patients. Measurement of the success of rehabilitation at the end and at control examinations is possible by using the adequate outcome measures.
The present study identified age and gender of patients as relevant independent predictors of the success of rehabilitation. Although this study did not a show statistical significance of the time elapsing from the amputation to the start of the primary rehabilitation in the prosthetic phase, this factor should be paid attention to in the forthcoming prospective studies.In the future clinical studies other independent predictive factors should be taken into account, such as comorbidities, first and formost cardiovascular diseases, medication, laboratory parametres and mental status. All the data are presented as mean value ± SD (range) 
Summary of multivariate multiple regression analyses with the K-levels at discharge as dependent variable
Parameters
Standardized coefficients β T value Significance
Gender -0.270 -2.481 0.015* Age -0.321 -2.947 0.004** Statistically significant difference: * p< 0.05;** p< 0.01; Table 9 .
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